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*"STt,*C T The  viral  RNA  species  synthesized  in  a  porcine  kidney  cell  lin  e ,  PS(Y-15),  by 
Japanese  encephalitis  virus  (JEV)  are  described.  Virus  titers  on  these  cells  ranged 
between  106  to  IO7  p.f.u/ml  at  the  end  of  2  to  3  days  incubation  at  35%  C.  Actino- 
mycin  D9AD)  mycin  D (AD)  could  not  be  used  to  unmask  JEV  RNA  syntehsis  since  it 
inhibited  virus  replication  at  concentrations  necessary  to  substantially  reduce 
host  cell  RNA  synthesis.  Treatment  of  cells  with  l^ig  AD/ml  and  removal  prior  to 
infection  permitted  good  JEV  replication,  and  at  the  same  time  strongly  suppressed 
synthesis  of  28  s  and  18  S  cellular  ribosomal  RNA.  The  problem  of  separatin  g 
viral  RNA  from  non-ribosomal  RNA  that  was  still  being  synthesized  by  AD  pretreat¬ 
ment  colls  was  resolved  by  the  isolation  of  the  cytoplasmic  membrane  fraction  of 
infected  cells.  RNA  extracted  from  the  membranes  of  infected  Ad  pretreated  cells  and 
analyzed  for  sedimentation  characteristics  on  sucrose  gradients  has  four  RNA 
species  not  found  in  uninfected  cells.  They  aret  (1)  45  S.  single  stranged  RNA 
believed  to  be  the  infectious  RNA  found  in  the  viron;  (2)  a  27  S  RNA  single  stranded 
RNA  (3),  a  20  S  ribonuclease  resistant  RNA  believed  to  be  double  stranded  and 
(4)  and  8  S  RNA  species.  The  RNA  species  found  in  JEV  infected  cells,  except  for 
the  8  S  form,  have  been  found  in  group  A  arboviruses.  The  procedure  described 
utilizing  AD  pretreatment  of  host  cells  and  the  separation  of  the  cellular  cyto¬ 
plasmic  fraction  may  well  have  value  for  cells  and  the  separation  of  the  cellular 
cyto-plasmic  fraction  may  well  have  value  for  the  study  of  the  biosynthetic  events 
involved  in  the  replication  of  other  animal  viruses  that  are  inhibited  by  AD. 
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Summitry 

The  viral  UNA  .species  synthesized  in  n  porcine  kidney  cell  line,  J*S(Y-I5),  by 
Japan/ so  encephalitis  virus  (JEV)  are  described.  Virus  titers  on  these  ceils  ranged 
between  10°  to  !07  p.f.u./ml  at.  the  end  of  2  to  3  days  incubation  at. 35'“  (  Aqtitio- 
myoiu’D  (AD)  could  not  be  used  to  unmask  JBV  RXA  synthesis  since  it.  inhibited 
virus  replication  at  concent  rat  ions  necessary  to  substantially  reduce  host  cell 
HNA  synthesis.  Treatment- of  cells  with  I  pg  A  D/ml  and  removal  prior  to  infection 
permitted  good  JBV  replication,  and  at  thesame  time  strongly  suppressed  synthesis 
of  28  H  and  18  S  cellular  ribosomal  HNA.  The  problem  Of  separating  viral  HNA 
from  nou-ribosoinal  HNA  that  was  still  being  synthesized  by  AD  pretreated  cells 
was  resolved  by  the  isolation  of  the  cytoplasmic  membrane  fraction  of  infected 
cells.  HNA  extracted  from  the  membranes  of  infected  AD  pretreated  cells  and 
analyzed  for  sedimentation  characteristics  on  sucrose  gradients  1ms  four  HNA 
species  not  found  in  uninfected  cells.Thoy are:  ( I )  45  S  single  st randed  HNA  believed 
to  lie  tlie  infectious  HNA  found  in  the  virion;  (2)  a  27  S  HNA  single  stranded 
HNA;  (3)  a  20  S  rihomiolease  resistant  HNA  believed  to  be  double  stranded  and 
(4)  an  8  S  HNA  species.  The  HNA  species  found  in  JBV  infected  cells,  except  for 
the  8S  form,  have  been  found  in  group  A  arboviruses.  The  procedure  described 
utilizing  AD  presentment  of  host  cells  and  the  separation  of  the  cellular  cyto¬ 
plasmic  fraction  may  well  have  value  for  the  study  of  the  biosynthetic  events  in¬ 
volved  in  tiie  replication  of  other  animal  viruses  that  are  inhibited  by  AD. 
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E.  Zkbovits,  J.K.  li.  Lkono,  and  S.  C.  Douoiitv : 

1.  introduction 


IY . . . .  Several  ribonucleic  acid  (RNA)  sjiecios  synthesized  in  vertebrate  cells  infected 

UISJRIBUTIOIS/MaIUBIUI  with  various  group  A  arboviruses  bnvc  becii  isolnted  ancl  cbaracterired  (fl,  8,  J5, 

— Hit - AYMCTtiif'cr  >t,d):J'our  species  of, viral  RNA  have  beeii'separated  and  classified  on  the  basis  of 

their  biological  properties,  sedimentation  properties  in  sucrose  gradients  and 
electrophoretic  mobilities  jn  acrylamide  gels;  a)  a  45  S  single  stranded  RNA  which 
is  infectious  and  is  found  in  the  maturo  virion,  b)  a  27  S  single  stranded  RNA  of 
unknown,  function,  and  two  rjbonuclcnso  resistant  double  stranded1  forms, .  c)  a 
replicative  intermediate  and  d),a  roplicativo  form.  The  precise  sequence  of  synthe¬ 
sis  of  these  IlNA  products  is  still  unknown. 

Similar  'udies  concerned  with  tlie  various  RNA  species  induced  in  cells' 
infected  wit*,  group  B  arboviruses  huve  been  performed  but  to  ..jw  lesser  extent. 
Tut: nt  ct  al.  (28)  reported  that  Saint  Louis  encephalitis  virus  inducea  tho  synthesis 
in  Veto  cells  of  a  48  S  infectious  RNA,  n  2(1  S,  an(P20S  forms  as  described  lor 
group  A  arboviruses.  The  20  S  RNA,  however,  was  found  to.be  relat  ively  resistant 
to  ribonuclease.  Two  viral  RNA  species,  the  45  S  Midi  20  S  types.  were  detected 
iiuilHK.2!/18-celis  infeoted=withrtypo  2  <lebguo  virus  (22);  Tn  tliis  casb"the  20  S 
RNA  was  present  only  in  trace  amount  if  at  all. 

The  replication  of  arboviruses  is  generally  considered  to  be  resistant,  to  tho 
action  of  nctinomycin  I)  (AD).  In  our  studies  however,  we  found  .Japanese  enceph¬ 
alitis  virus  (.1 K V),  a  group  B  arbovirus,  to  bo  strongly  inhibited  by  this  drug. 
Standaid  methods  for  studying  viral  RNA  synthesis  utilizing  Al)  to  inhibit  host 
cell  RNA  synthesis  could  not  bo  used  with  JBV. 

This  report  describes  a  procedure  for  inhibiting  host  cell  ribosomal  RNA 
synthesis  by  pretreatmont  of  cells  prior  to  infection  with  AD  and. the  selective 
separation  of  viral  RNA  from  cellular. ncm-ribosomal  RNA  by  the  isolation  of  the 
cytoplasmic  membrane' 'fraction. 


2.  .Materials  ami  Methods 


2.1.  Cell 

A  porcino  kidnoy  stably  eel!  lino  designated  ns  PS  ( Y -  1ft)  was  selected  because  it  is 
particularly  well  suited  for  plaque  formation  by  JKV  (13).  Cells  were  grown  on  Ragle's 
minimal  essential  medium  (MEM)  supplemented  with  10%  ealf  serum  mid  0.5% 
laetalbumin  hydrolysate  on  (|0  '.mil  tissiio  culture  plates  for  3  to  4  days  at  37“  C  in  an 
atmosphere  of  5%  carbon  dioxide  in  air. 

2.2.  Virus 

JKV  strain  Yacbida  of  unknown  passage  history  was  obtained  from  Dr.  William 
Allen.  Virus  seeds  consisted  of  10%  brain  suspensions  of  suckling  mien  infected  intra* 
cerebrally. 

2.3.  Virus  Titrations 

Confluent  monolayers  of  PS(Y-I5)  cells  were  inoculated  with  0.1  ml  volumes  of 
virus  diluted  in  phosphate-buffered  saline  (PUS)  pi  I  7.4  continuing  0.75%  bovine 
serum  albumin.  Dilutions  were  kept  in  nn  ice  bath  until  used.  Virus  was  adsorbed  to 
cells  for  I  to  2  hours  at  35®  C  and  overlayed  with  5  ml  of  a  medium  composed  of  MUM 
containing  1.0%  calf  scrum  and  0.8%  agarose.  Cultures  were  incubated  for  4  days  nt 
35*  C  in  an  incubator  supplied  with  5%  carbon  dioxide  in  air.  A  second  uverlay 
consisting  of  5  ml  of  1 : 10,000  dilution  of  neutral  red  m  1.0%  Nellie's  agar  was  added. 
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Tim  plates  wororct  tinted  to  tho  35* OMiieiilmtor  aud.thv  viral  plaques  counted  the 
following  day. 

'■SH.  Infection  ^md  AI)  PriMroijt.uwiiit 
Growth  nu'd.vMi)  wns-romovod  from  t tip  I*§(Y-15)  monolayers  and  each  culture  was 
.treated  for  (10. inhale*' with  3  ml  of  I  pg/nil  Al)  in  1*118.  The  drag  was  removed  by 
aspiration  and  the  cells  washed  twice  with  IMIS.  Tim  cultures  were  iiifoctcdnt  a  multi- 
plieity.of  I  plaque  forming  unit  (p.f.u.)-pcr  cell.  Tim  virus  was  allowed  to  adsorb  for 
l*f»4u,  Tim  unit  nips,  were  then  overlnyed  with  -5inl  Hanks  luctnibumin  hydrolysate 
medium  (HLH),  puYcImsed  from  Grand  Island  Biological  Co.,  supplemented  .with  10% 
calf  serum  and  iiicullt/od.'iit-  30°  C  wivh  5%  carbon  dioxide  in  air.  Growth  medium  wits 
> removed  on  tlm  sccot  u/day  and  replaced  with  3  ml/plato  111. II  without,  calf  serum 
containing  5  pCi 3H-5-uridiho/iiiI.  Cultures  were  reincu^ated  at-  35°  C  for  2  hours.,Th6 
cells  wero'hnryosied  by  scraping  into  the  medium  with  a  rubber  policeman  and  sedi¬ 
mented  by  centrifugation.  Tim  cell  polio),  was  washed  imeo  with  PBS.  The  subsequent, 
procedures' iyero  performed  in'iin  ieo  hath. 

2.5.  Preparation 'of  Cytoplasmie  Momhrano  Containing  Fraction 
The  PIIS  washed  cells  went  suspended  in  rot  ietdooy to  standard  buffer  (BSB)  (0.01  M 
TrtVHCI;  0.01  m  KCI;  1.5  X  I0"3  m  MgCI?,  pH  7.4},nhd  allowed  to  swell  for  10  minutes. 
'I'ho  cells  were  ruptured  with  25  strokes  n  n  closely  fitting  Douncc  hompgoiiizer.  Largo 
cell  debris  w  ere  pelleted  at.  (100  X  g  for  11  nimitcsnnd  discarded.  Tim  turbid  superiiatant. 
wnssmnirifuged-(Mo<lel-Ji=Spit>co)  at-  lp.0Q0x:t/=for  lOminules.  ThcrresultanUpdlet. 
consisted  largely  of  cell  membranes,- Inti,  probably  included  mitochondria  and  some 
ribosomes.  This  material  will  he  designated  as  the  cytoplasmic  membrane  containing 
(CMC)  fraction.  Approximately  1.5  x  tO7  to  3.0  X  10J  cells  were  used  in  tlm  preparation 
of  tlm  CMC  fraction. 

2.0.  Extraction  of  HNA  front  CMC  Fraction 
Immediately  after  its  isolation,  tho  CMC ‘fraction  was  resuspended  in  20  ml  of 
0.02  M  phosphate  buffer  containing  HI*3  M  EDTA  pH  7.4  (5).  and  extracted  t  wice  with 
20  ml  of  cold  water-saturated  redistilled  phenol  containing  0.5%  sodium  dodccyl 
sulfate.  To  precipitate  the  HNA,  tho  aqueous  phase  obtained  after  tho  second  phenol 
extraction,  was  added  to  3.5  volumes  of  'cold  Oft";,  ethanol  containing  0.3%  potassium 
ncotnto  and  hold  at.  —20®  C  for  a  minimum  of  2  hours.  Tho  sediment-  was  collected  !)}’ 
centrifugation,  dissolved  in  lOinl'j'BS,  precipitated  again  mid  stored  nt.  —  20°  C. 

2.7.  Sucrose  Density  Gradient-  Analysis 
HNA  derived  as  above  from  CMC  fraction  ami  pelleted  from  alcohol  by  centrifuga¬ 
tion  was  dissolved  m  2  ml  PBS,  layered  on  lop  of  n  28  ml  sucroso  gradient-  (15  to  35% 
sueroso  in  BSB  containing  0.15  »t  NnCI)  and  centrifuged  in  u  S\V  25.1  rotor  nt-  23,000 
r.p.m.  in  a  Model  L  Spiueo  for  18  hours.  Chick  cell  HNA  was  added  fo  the  CMC  BXA 
t(), provide  28  S  and  18  S  rihosonml  BXA  species  ns  sedimentation  markers.  Gradient- 
tubes  were  pierced  nt.  the  bottom  with  an  18  gauge  needle;  10  drop  fractions  were 
collected  and  diluted  to  1.0  ml  volumes  with  IMIS.  The  absorbance  at,  200  tun  of  each 
fraction  was  determined  to  localize  tho  position  of  tho  chick  coll  rihosonml  BXA  peaks. 

Acid  insoluble  radioactivity  was  measured  by  precipitating  the  fractions  in  the 
presence  of  500  pg  yeast.  BXA  as  carrier  with  10%  trichloroacetic  acid  (TCA).  To 
dotermino  tlm  position  of  the  rilxmueleuse  resistant,  dotihlo  stranded  viral  BXA,  each 
fraction  was  divided  into  two  0.5  ml  aliquots.  Ono  aliquot,  was  treated  with  t  pg 
pancreatic  rihomielenso  for  30  minutes  at-  37°  0,  and  tho  acid  insoluble  BXA  precipi¬ 
tated  as  described  above.  The  second  aliquot  wits  processed  without  rihomielenso 
treatment. 

'I’ho  TCA  insoluble  precipitates  wore  collected  on  membrane  filters  of  3.0  pm  pore 
size.  The  amount  of  radioactivity  trapped  on  dried  filter*  placed  in  10  ml  of  n  liquid 
scintillator  solution  [I  gin  Omnifluor  (New  England  Nuclear)  in  oik  liter  toluene)  was 
determined  witli  a  Heckman  LS-250  liquid  scintillation  spectrometer. 

Sedimentation  coefficients  wore  calculated  by  the  method  of  M.vutix  and  A.mks  (17) 
using  chick  cell  28  S  and  18  S  rihosonml  BXA  as  sedimentation  markers. 
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3.  Result* 

3.1.  The  Effeofc  of  AD  on  JEV  Replication 

PS(Y*15)  cells  support,  good  growthof  JEV  and  titers  ranging  between  JiA 
and.  107  p.f.u./ml  are  reached  no  the  end  of  2  to  3  days  incubation  et  36°  C. 

AD  bag  s  pronounced-inhibitory  effect  upon  tho  replication  of  JEV  (Fig.  1). 
The  ifthibiHon  is  dosp-dependont  and  virus  growth  is  inhibited  :ihoro  than  00% 
in  tho  presence  of  i  pg  AD/ml.  Several  JEV  strains,  available  in  opr  laboratory, 
Nakayarca,  Peking  and  a  Taiwan  strain  143  were  also  sensitive  to  AD  when  grown 


TIME  (DAYS) 


Flit.  1,  Tho  effect  of  ARiiikmi  JKV  reellcullou  oil  l‘8(V-lf»)  celi»,  ft  ml  II  Ml  iiinlluin  without  mil  M'niu:  cVUtnlilliiK 
tho  ilwlroil  concentration  of  Al)  wuh  htl.M  tornrh  culture  nftcr  Infection,  8*niitlc»  of  (Minted  nmllurit'frotn  thl|ilh 
ruto  oulltiu-j  were  token  nl  dully  IntcrvnU  nnd  jilnquo  niwiya  licrforiiicil  n»  ilwrllioil  In  Mnlrrlol*  mill  Melhod*. 
o— — o  0  im/iul,  U— D  0,1  |tv/inl;  • - l.o  {itf/inl 

on  PS(Y-lfi)  cells.  These  results  indicate  that  AD  can  not- bo  used  to  unmask  JEV 
RNA  synthesis  since  it  inhibits  virus  replication  at  levels  necessary  to  sufficiently 
reduce  host  cell  RNA  synthesis.  Another  method  is  therefore  required  to  selectively 
inhibit  host  cell -RNA  synthesis, 

3.2.  Frotrontmont  of  Colls  with  AD 

It  was  shown  that  treatment  of  normal  cells  with  AD  for  a  short  period  followed 
by  its  removal  resulted  in  a  .markedly  altered  pattern  of  cellular  RNA  synthesis. 
Ribosomal  RNA  synthesis  is.  particularly  sensitive  to  AD  nnd  remains  inhibited 
even  after  tho  drug  is  removed  (20).  Reduction  of  tho  amount  of  ribosomal  RNA 
made  in  infected  colls  is  essential  for  tho  detection  ol  viral  RNA  since  tho  RNA 
species  made  in  infected  cells  have  sedimentation  values  very  shr.Jlitr  to  the  28  S 
and  18  S  ribosomal  RNA  species. 

To  test  tho  offcot  of  protrentmonl  of  l'S(Y-lfi)  cells  with  AI)  upon  JEV  replica¬ 
tion  nnd  cellular  ribosomal  RNA  synthesis,  tho  cells  were  incubated  with  increasing 
levels  of  AD  for  00  minutes,  tho  drug  removed  and  infected  with  JEV.  Viral 
growth  after  pretrentment  with  sovernl  AI)  concentrations  is  shown  in  Figure  2. 
High  concentrations  of  Al)  from  I  to  10  pg/ml  did  not  adversely  affect  virus 
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growtii-  and  titbits  obtained  at  2  days  equalled  that  of  the  untreated  control 
cultures. 

The  sedimentation  characteristics  of  RNA  obtained  from  uninfected  l’S(Y-15) 
cells  treated  with  lpig/m!  and  5  pig/ml'  AD  in  the  manner  described  above  and 


TIME  {OAYSI 

FIs.  B.  TIhi  effort  ot  iirrlKntinrnl  of  l'S( V-lftt  cell*  with  A I)  lipon  drew  tli  of  J  KV.  (VII*  "fro  trcalod  with  illfcwl 
istticotilhillon  of  A  1>  in  ;i  ml  I’llS  for  00  inhntto*.  The  iiiMItini  wii*  renuivnl  mnl  roll*  wi»M  twiro  wllli  I'llS  More 
limflloii,  I'l.Ue*  wire  ovcrlnyoU  with  ft 'Ail  111.11  iiinllum  with  10%  roll  M!rmii.-.SaW(ilc*  of  [hmiIiiI  growth  mnllum 
from  ihi|>llmttt  til.itc*  were  tnki-H  dally.  Virua  tilers  were deliTmliiril  hy  plaque  awtay  a*  ihwrlbcil  In  Material*  and 

Methods. 

o - o  0  (Ot  ADfml,  • - •  r.tlMK  AD/nil.  1 - O  10|ntAI>/m! 

incubated  with  radioactive  uridine  for  2  dnysaro  illustrated  in  Figure  2.  The  short 
AD  treatment  with  1  jig/ml  AD  resulted  in  a  partial  inhibition  of  28  S  and  18  S 
ribosoinal  UNA  synthesis  and  an  increase  in  the  amount  of  RNA  tlmt  sediments 
in  the  f>  to  It)  S  region.  Five  pig  AD/ml  almost  completely  inhibited  ribosonml 
RNA  synthesis,  but  the  amount  of  slowly  sedimenting  RNA  was  not  increased 
above  that  obtained  with  I  pig  AD.  The  picsenee  of  appreciable  amounts  of  non- 
ribosonml  RNA,  however,  required  an  additional  procedure  for  separation  of  host 
and  viral  RNA  products. 

2.2.  Isolation  of  Viral  RNA  from  CMC  Fraction 

Membranes  of  the  endoplasmic  reticulum  of  the  host  cell  have  been  implicated 
in  RNA  virus  replication  (I,  0,  II).  Viral  protein,  RNA,  and  RN  ),  polymerase 
were  found  to  be  associated  with  this  cell  fraction.  JEV,  like  (lilies  arboviruses, 
develops  on  the  cytoplasmic  membranes  (18).  This  association  of  virni  RNA  with 
the  cytoplasmic  membranes  seemed  to  offer  the  means  of  separating  viral  RNA 
from  the  cellular  RNA  tlmt  is  not  Inhibited  by  short  treatment  with  AD. 

RNA  extracted  from  the  C.MO  fraction  of  normal  and  infected  cells  contained 
approximately  lOand  2f>°0,  respectively,  of  the  reiionetivity  originally  incorpornt- 
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cd  into  the  intact  cells,  These  data  indicate  that  theproceduro  of.  isolating  ihe 
CMC  fraction  prior  to  RNA  extraction  removes  a  siibstantjji!'aniQUjit.=af  e&llu <ar 


FRACTION 

Flu.  3.  Tim  olfcct  of  nreircnlim'iil  iif  l'S(V*IM  fell*  mVIIi  All  iijkiii  rllNMOiiMl  It.VA  i'vtillm«I«,  Cell*  were  Imsnl 
ullli  All  for  00  tiillilllc*.  ll'VAlinl  AD  Mint  renmvttl  liyiwo  wn»lir*  Mllli  I’llS.  Tim  reu»  Mrro  nrnlayni  m  ml  ,  *nl 
II Ml  iiKillum  Mllli  1  wC'iOl-tiiMlnomid  luniMnl  nl  33  ’('-for  3<bW,  lllhomiml  1IXA  M»«r\irmietl  (non  tnmri 
rrlU  Mllli  niV/|i|icir>l  !»>■  tlm  |iwmlim>  Siwrllxil  for  CMC  frnrllon  Ui  JluUrtoU  mol  Mdlitxl*. 
o - a  llliKv.-tlCtl  eontrol,  •-*  -  •  1,0  liR/liil,  -  —  3,0 

The  sedimentation  patterns  of  HNA  extracted  from  control  nnd  infected  CMC 
fraction  from  Al)  prefreated  cells  were  markedly  different  (Fig,  4  A).  The  HNA 
in  each  case  was  derived  from  npproxinmtely  tho  sawn  number  of  colls,  yet  the 
radioactivity  recovered  from  the  control  cells  was  much  less  than  that  of  infected 
ccHs  nnd  no  major  peaks  were  observed.  The  nmmint  of  host-  veil  HNA  of  low 
sedimentation  coefficient,  shown  in  Figure  3,  was  greatly  reduced  by  this 
procedure. 

Two  major  and  t  wo  minor  species  of  viral  HNA  are  found  associated  with  the 
CMC  fraction.  The  most  rapidly  sedimenting  species,  45  S,  has  approximately  the 
same  sedimentation  coefficient  ns  that  determined  hy  JgaIiasih  it  al.  for  the  in* 
foetlous  HNA  of  JJ5V  (12),  The  second  major  peak  sediments  nt  20  S  nnd  is 
resistant  to  rihonuulcaso  (Fig.  4  H)  nnd  probably  represents  the  double  stranded 
viral  HNA  species.  The  two  small  but  distinct  peaks  consist  of  a  27  S  HNA, 
which  corresponds  to  the  one  isolated  in  group  A  arboviruses  in  much  larger 
amounts,  nnd  an  8  S  HNA  which  is  possibly  of  viral  origin  but  whose  significance 
in  JEV  replication  is  not  yet  known. 

The  possibility  that  the  separation  of  the  CMC  fraction  would  be  sufficient  to 
selectively  isolate  JBV  UNA  products  from  cellular  HNA  without  first  (renting 
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the  cells  with' AD  wag  tu'sfed.  Sedi mentation  pattern  of  RNA  extracted  from  tho 
GMG  fraction  df  imtrcateA  infected  cells,  consisted  primarily  of  the  two  cellular 
ribosomal  RNA  species.  Viral  aXA  peaks  were  completely  tnaskedbythose  of  the 
cellular  RNA.  AD  treatment.  cells  prior-jo  infection  is  an  essential  sfcppto- 
;suppress  nbYwoiimlRNA  synthesis. 
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FRACTION 

Flu.  J.  Sotlmt'iilallnu  rmfllo  of  USA  rutrarled  twin  CMC  fucltim  O'PvrO  tnun  l’S(V-t!i)  n  lU  n.'«cM  still  JlriV. 
JHV  InfMleit  ami  comm!  unlnfrrtm)  ™IU  prcuvatol  w It li  I  mem!  All  urn;  trusslratnl  at  S3  f  nr  2  1‘tUa 
new  plllta  lalirKxt  with  6  all  *H*5mtWlne  Tor  S  Imur*.  VMV  fraction  ItXA  bolctoil  Mul  itnalrtnl  »a  ilCH-ilkil  III 

JlalcrluU  ami  Jlclltisli, 

A.  Viral  USA  (o-  --  -o)  mhI  nmlrot  cell  UNA  (a  -a),  II.  UliaiiiurlKixi  rtxUi.iiit  tHuI  USA  •  ~«) 


Discussion 

Tho  RNA  species  synthesized  in  *1 12V  infected  I'S(Y-I6)  cells  are  similar  to 
those  reported  for  group  A  arboviruses  {(1,  8.  15,  2(1),  except  that  the  isinmmt  of 
27  S  RNA  in  relation  to  45  S  and  20  S  RNA’s  that  are  in  tnis  cat**  associated  with 
tho  CMC  fraction  appeared  to  bo  much  siimUm  Tho  low  level  of  27 H  RNA 
recovered  may  bo  tho  result  of  tho  procedure  used  for  the  Isolation  of  tho  cyto¬ 
plasmic  membranes.  Destruction  of  tho  27  S  RNA  by  the  nucleases  present  in  tho 
cell  extracts  is  possibly  not  tho  complete  explanation,  because  RNA  retained  on 
tho  coll  membranes  is  believed  to  ho  reatetniil  to  nuclease  action  {**>.  Also  the 
45  R  RNA,  a  single  stranded  RNA,  apjtcnrs  to  he  retained  Intact.  Hopever,  it  is 
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possible  .that  the  27  S  IlXA  is  loosely  bound  to  themembrane  and  some  is  released 
from  it  during  the  isolation  proccduis.  If  this  is  the  case  this  KNA  fraction  would 
be  discarded  Or  exposed  to  nuclease  digestion.. Attempts  to  detect  this  KNA  in 
the  cell  extract  after  rcroovglof  the  membrane  fraction  lmvo  failed.  Finally,  it  is 
possible  that  the  low  level  of  27  S  KNAis  u  property  of  JEV.  A  similar  observation 
was  made  for  type  2  dengue  virus  by,STObonRc(  ul.  (22)  who  reported  that  2(>S 
KNA  was  found  in  infected  cells  in  very  small  amounts  or  not  at  all. 

Stud}’  of.KNA  synthesis  by  J EV  was  complicated  by  the  sensitivity  of  this  virus 
to  AD.  JEV  is  not  unique  in  this  respect  since  n  number  of  ItNA  viruses  are  known 
to  be  inhibited,  bv  AD  perhaps  for  different  reasons.  Under  certain  conditions  the 
growth  of  some  swains  of  poliovirus  (10,  10),  reonrus  (16),jnumps  virus  (7),  fowl 
plague  virus  (2),  lymphocytic  choriomeningitis  virus  (4),  and  the  KNA  tumor 
viruses  (3,  24)  is  inhibited  by  AD. 

The  effect  of  AD  has  been  tested  with  only  a  few  members  of  group  B  arbo¬ 
viruses.  levels  in  t lie-range  of  0.01  to  0.03  pg/ml  AD  have  a  slight  stimulating 
■effort  upon  dengue  (21)  but  inhibit  virus  growth  at  concentrations  in  excess  of 
0.1  pg/ml.  An  enhancement  effect  by  low  AD  concentrations  has  also  been 
reported  for- JEV  (25).  The  increascd  virus  yield  in-both  cases  was  nitfibuied  to 
the  inhibition  by  AD  of  interferon  synthesis.  St.  Louis  encephalitis  virus  is  reported 
to  replicate  normally  m  B1I1C-21/13  cells  in  the  presence  of  AD  at-  0.15  pg/ml  and 
the  synthesis  of  viral  ItNA  was  studied  under  conditions  in  which  cellular  KNA 
synthesis  was  inhibited  (23). In  our  system  JEV  was  inhibited  by  AD  at  tins  con¬ 
centration. 

The  mechanism  of  inhibition  of  J E\  by  AD  is  not  known.  The  possibility  that 
a  subtle  cellular  function  or  virus  diiected  activity  may  be  involved  is  now  being 
investigated. 

The  procedure  de^NVal  for  the  selective  isolation  of  JEV  KNA  utilizing  AD 
pretreatment  of  host  cells  unclihc  separation  of  the  eelluiar  eytoplasmic  fraction 
may  well  have  value  for  the  study  of  the  biosynthetic  events  involved  in  the 
replication  of  other  animal  viruses  that  are  inhinited  l>y  AD. 
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